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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the resolution, 
without sacrificing a process window by using a thin resist 
and an a nti -reflect! on coating hardly having thin-film 
interference effect and relatively high-etching durability. 
SOLUTION: An anti-reflection coating 102 is formed on the 
surface of a substrate 100. The anti-reflective coating 102 is 
a composite anti-reflection coating made of oxide and 
carbon, and is mode of, for example, a carbon film 102a 
sputtered to a thickness of 100nm and a CVD silicon oxide 
film 102b, formed with a thickness of approximately 50nm by 
a chemical vapor deposition method. By the composite anti- 
reflection coating, made of the oxide film and the carbon film, 
the etching rate of both the substrate and a resist is 
improved, and the carbon film and a DUV resist are optically 
matched well, thus effectively reducing the reflectance. On 
the surface of the anti-reflection coating 102 thus formed, a 
resist 104 having a thickness of approximately 300 to 850nm 
is formed. 
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(C) 11^1023^, (CVD) *CJ:0«li 
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ttSft*s2 4 4-2 5 2fyy- h/u (a ^ = 8fy y 

JO -h/I/) , NA=0. 5, cr = 0. 6 c0*«— ^r* / V 

Sf^ffi (SVGL, Inc ^bA*^Tffi*Micrascan II) "C 
fo^, t>5 i-&ttjftft^2 4 8tyy- h/u (A a = S 

tyy-h^) , NA=0. 6, ct = 0. 6©KrFi 

if*— flfWfiaw^r- y^" 'TyF-^^rty 
3te^8WS£i£tt (Nikon Corp. t±^^6>A^WftlB^NSR-S201 
A ) T'fc5 0 ffifflLfc^s/^^aSflttt, LAM Research 
Corp.f±^&A#WffiftLAM 4500 Rainbow (RAtBSitlR 
Rtf^il ^^mit^V^y^^yKm®) . Applied Ma 
^0 terials r Inc. tfc^& A*"5Tffi*AME P5000 (EWBSih 
(ayaftVjay^xyfy^ttffl) , TEL Corp. 
tt^bA^fiBftUNITY 85 DRM JJ a ^IWbWO^ ^ 

^^^jfeSKfS-^SllRft (SEM ) RVWBifTfeaKfi^RI** 
(SEM ) SrflEfflU^io ^^77^-^5,^/^ 

^jiO^Pir^r>^ ^ K!>SrJt«i-5fc4«). ±25t; 

^— h/u (l./4;ynyo+10%) <0^^ — >"i'ffi 
(CD) KJdtt5R|ii7*:7:* ^^Sr^cr^h (ED7 

50 y-) ufc 0 
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[0038] mmm 1 ) h 1 0—012 kapex-e^ k 

— X - h * • ^ y T (dose to clear ) (Eo ) Srv-y 

x ■ h-r^yriit /i^u^ hco4B^jcf±, l/v^ 

IKWffi (Eo ) ort-Cfe^ ^i/i/^ hCDJS'&K 

[0 0 3 9] III 1 0 ( a ) KJi, |1 1 0 ( b ) {Cff-tm 

H/^OJKffO#«R»tB6JhBt251 , APEX-EUv 5 * h252 
fcMicrascan \\&m^1tm&<Dl&gfr&7ii£tiX^Z 0 El 

1 1 (a) Ktt, hi 1 (b) K^-t-aawjs, HPfe, 

v- y n Vffifb*S4E260 . 1 0 0 i'J * — h/K0!»ff £> 
*^S4tBS±«E261 . APEX-EUv** H262 KMicrascan 

M*fl!V^»^©j»&*^«StLr»r^5 0 11112 (a) \C 

tt. HI 2 (b) (-7^-r^liffi}g> IP*>. is!) 
271 . APEX-EUv** h272 fcNSR-S2O1A«r/H^fc»-&<0 
[0 0 4 0] 11 1 0 ( a ) , H 1 1 ( a ) . El 1 2 

(a) t*-t-*iiijj»f±, a«s««3fiatj«aiam^iiEi: 

th*L&fc<C>T*&6 0 ffiffi Lfc«ftK*5^5APEX-El^i^ 

(n) Srr.©HS#^KT»-*"*"o 
[0 0 4 1] 

nAPEX-E = 1.7 6 — 0. 0 8 i 
n a E c = 1.9 5 — 0 . 2 6 i 
n carbon = 1. 75 — 0. 5 0 i 

mmm 2) ?8 5ty^-h ^<on^<o-y y 3 >-mtk 

00-8 5 0t^-h /Uff (OAPEX-E U S^* h <^ttJi« 
ifi4fcf-*tLT, Micrascan IIT^^LT, iBHS/jftftSl 

rons=2 5o/3oot;^-h^ (hp*>, ssot; 

UttKiBMiSriBI^LfclgjftSrHl 3CSt. #»E*«6 
il:II&& W y ^ >«Mfc*<0^ s/ ^ ^ ^-ffiffi Lfc^ ^ 
^SSH (LAM 4500 Rainbow) i/JayBltftSIS 
SrJtttW8i< (2 0 X- hAO ^y^^y-f&tz 

bb* APEX-Ec^l¥^^3 oot/^ - h/UT*t>v-y 3 >-ft& 

{twiAPEx-E^j. y^>ymm±&+ft^m ttt^ 0 

[004 2] 110 ( a ) KtjW-v' 5al/-i/g ^jfe* 

^J^ui, sootyy- h/H?coAPEX-E&t^6.i o^- 
y y — h/HpcoAPEX-EtO^rtl^XCOEo <Pfii:8:^i"Sfc8 
tfiRbitiiifttt. v- y = i/mi\M<D)W- S*7 8 5t;^-h 
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Ltl^o L^L&J^ib. 3 0 0^-y y — h/Uff<DAPEX 
-Eir, 6 1 O^y y — h/UffOAPEX-Ei^ 8 5 0t;^ 

- h/uffiOAPK-EtSrJfctt+Si:, *iBftlia*ttt«coT 

- h/uff^APEX-EcD^jfeiJgJKtt, H 1 3^?)W6^ftJ; 
5 5 0 0t/^- h/uffOAPEX-EcoJSR^SIftJ: 5 t> 

/0 iSJ^. 3 0 01~S y — h/uff©APEX-E<D K— X»>^ >- K 

[0 0 4 3] mi&MS) Hi 4 (a) -H 1 4 (d) 

tt. Hi 3 (jySM2) ^7^-r^coTT% ^•Jnyl 
(DWW^A 9 0ty^-h;K APEX-Eco)? $ 6iot; 

> - b/u<Dm^^n^^y^>^m<D«m^ S EMPJ 

£^«S* (HI 4 (a) (b) ) t, v'^yilM 

20 ^9 0t;^-h/K APEX-E^ff$/^8 5 0i~S * — V 
^(Dm& (Hi 4 (c) (d) ) \Cl$tfZ>^y?-lsym 
(DWm<D S EMffl^ieSSrittt IT^ ITl^o 8 5 
0ty^-h /H-f (OAPEX-E(D^i ^ ^ ^ tcte » 6 8Mb 

^^BI*<OAPEX-E^ffiffl$iXfc»-&, T-X-<^ hJt^« 
^ -T 6 fc » & 5 i: -1 £ JJ Iff ^ix5o 
[0 0 4 4] mmm4) ^ HfS:»<t4-i:^ 

30 (1) 9lsiT**r> • ^Ky f'-f K ■ y- hmffiStS. 4 5 
t;y- h/K^K»<oW«SWBfiiblBS, 8 5 0t;^ 
hyu©Kff©APEX-E^b^5WJl«5fi»i:llllicra8can 1 1 
4r*fl^fc«£\ XV (2) 9l/#**r>' • /K y i^-Y K ■ 
hS4E£K. 9 o y - h/KO«tff ©#«R»|» 

JhlR, 6 1.0ty^ h/HZ)IKff<DAPEX-E^ 
flUS^i Micrascan 1 1 i: Srfflv^c^-^co^ti^tKcoi/^ 
Hi 5 (a) -Hi 5 (g) \-n^%t^V-Yn 
m^P-^ffifemcWi^fz,, Hi 6^u-v>^ hfffirSK 

^ ^ffiftS:*^ H 1 6 »c*-t-ffi»Wx/^ C D« (EH 

tt. y y?77 4—&<D h ^/Xy^VSEMfflij^^S<5 
v^-CV^So Hi 7fiu-v^ hcQBSffSrSlK Lfc»-fro^ 

Sr*-J*o Hi 7 t:^11Wfif/^CDfil^ SatBSJfc 
KtS-fb^y ^ VcO^y^^^Seffi (AME P5000 ) 

i/y^?-^ - rtiy-y-^ k ■ HWffi^s/^^ Steffi 

(UNITY 84 DRM) kT*# ispx^^ ■ ^y-^-Y K • ^~ 
h Sufi'** - > Sr?l!Jj* L fcfg CijfiMfl ^ t-ffl'J Si L fc 
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Lfc6 1 Ot/^- hyU<0fiOT<Z>APEX-E(0;frj&S4 

y - Kyu©«8BC(OK»BSihlK±K»* Lfc 8 5 0t;> 

- h/u<OJKff©APEX-EJ:D M>£^r£:&77xLTV^ 0 

y y ^ -mi(om<D-yt^mw^tznx^j: < , ^ * ^ 

[0 0 4 5] (HJteW 5 ) JH 1/ h co/ft;*: 70 

##?fil§<0« £ LT, lll/^ h <k N A = 0 . 6 &t>* a 
= 0. 6(Pi85NAjBl:USiffiNSR-S201A i^la^^iC 

35«^r«"C*5 (3 5 h/U • tTjy^) 0 1 

bf s/ h D R AM ^^^(DnHfA-Jl— 018 ( a ) & 

t*H 18 ( b ) {-7^ Lfc <fc 5 ^> ^7v^y ^ ^K*ES:ffi 

t6 1 Ot/^- h/UOlW^APEX-E. Xf2 6 1 0-tV 
y- hywBtff<OUVIIHS^J:5<l¥ifc$n« (ki =0. 

42) n L # tf 3/ h D R AM \"<jU0^t\;V— 20 

Jta«"Ctt 1 5 O^y y- h/utSfottS; EU»KW*c 

6&JfcIjt-effiv\ c\(D±\c 8 5 0t;^- h/^60J8J|[(OAP 
EX-Eir. 8 5 y- h/WflSWOUVI IHS&rUv^ h 

<b UT^jc Lfcii-frtCtt, 1 tf 3/ h D R AM^p^gt 

0 12 (a) ri*&lfl&j&>fc<fc5K, jEtelUljftf^oTl^ 

of) , 'Mm, Rxip-xm-m!£m(D7*a-t* • ^ 

[0 0 4 6] (UttM 6 ) l/^ h (CjEtgi 3 0 0t7^ 

0 1- y y - l> >v) IsfcmftcDT' a -fe * • 9 >r ^ K 

# SrH i 9 0 r tog| i 9 7 0 0tyy - h /u 

J»toAPEX-E«:»!* Lfc»* <t , 8 5 0fy^h /KOR 
»<0APEX-E«r«fi» Lfct§^£ ©JtttSr* LTV>6 0 ■> a 
^(DggtUt-^Micrascan ll£r{&/flU RMI^iitJI&o^ y 
^t/fcttAME P5000 Sr. v^y a ^BMtWO)^ s> 
tCfiUNITY 85 imt:*:th*timm bfc 0 y y ^ v y 4 - 
WJkW^y^^'/'&W^iFMc^^xh S EMTIOTffS: 
9JaE LT^y^^ h* — /KO/^- ^-Irfeffi (CDII) 
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C Dffi/J^ 3 0 0t/y-h 5 6 I 0 

yy- h/Ko«Sff(OAPEX-ERV8 sotyy- h/KoBl 

-EO<S^«fflf^||^Ji5/^V^Bff«(0 8 5 0ty^-|> 
/^KffoAPEX-E(0*K^gBJ9P<OSSJ: 0 t>/h$t>©», ^ 

[0 0 4 7] 7) 02 0 ^t>*0 2 1 fi, ^ 

*^77^LTV^ 0 ny^^ F^-yt'/^-yfi, 5 50 

h/UtOH^^APEX-E, 6 10tyy- h/KOfl^OAPEX 
-E, X« 8 5 0t;y- h^cOlKffcoAPEX-E^^gl* U 
fco IS 3 0 0 1 y ^ - 3 y ^ h ^-/Hi, Mi 

crascan II. LAM 4500 Rainbow, -fb#WffiW*W* (CM 

P) ^Pir^, 7^t-iLtT i/T i N. XtfSE* 

jB L, 5 0 0tyy- h/V^flll^oAPEX-EcO^ >^ >y h 
IfittRtfa^^ h^ai-^ifttttt, 6 1 0^y ^- h 
/ucoR*OAPEX-Ec0 3^^^ hi£f;L&t> + ^ h^* 

2 2 (a) -0 2 2 (f) f^-tJ;?^ xyf^« 

[0 0 4 8] 8)02 3 Sr#RH It, ^fL^ i 

TlttWi-S 0 02 3 (a) t£7jrt-J;5te, NA=0. 
5, a = 0. 6(DMicrascan ll^fiilfflLTS 0 0^7 t< 

- h/ucoBiffcDv'y 3^ift j fk»aiS±t, iaff 5 o^y 
y — h ^(DiMi-fcD cvD^y^ ^BWb*b t , y * y 

«*UfcS«tKifcHES:JEfJ«L, Z-<Dm<D±\£6 1 o^y 
y - h /u^JKff OAPEX-E u h Sr^jc L> 2 0 0t; 

^-h/K^t'yf) (D/^ 0 ^ — vS:A¥flH"5, SfeJC, AM 
E P5000 UNITY 85 DRM<t 4'ffi^^ti:T^ s/^^^S: 
•T6ri:(cj:«9, 200 ^yy-h /uffi<O**#09j»X 
VrixbcDjftofflaraiSIS: 2 o o ^y y - L 
tz.^9— o o^y y — h/Hi^vy ^vs^-ft^s 
«»cws3i^i|i53?"t?tfc (0 2 3 (b) ) 0 ;^°7^7 

*>, #»SWKJl:4mo*/h«K±KK3e+« ^ t J: 

(c) ^i-<t5^, Sffi (i/llayHftft) CTU 
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cDjftff<DAPEX-E ht, 5 0 0t/^h /^(DSimW- 

f fc»« «t 5 . APEX-E^ - ><D&k$tMfr & O^SfeSrW 
l»Jh«<o«fflfcJ:0»»iBfi*ffl»ftlR# (Ki =0. 

[0049] irV K z<D?m]&. tmmmmtcm'fcZihZ 

coRfftt^ Wx.fi#ll 3 0 0 7!;M 5 0 0t;^- h /UcOiJtE 

BH£ It t> J:v\ 
[0 0 5 0] toftli, r<03SW^5?g , Sra:x.*v^«SBBtc 

[0 0 5 1 ] 

«3!-C f*^ jy ^ v ^ K J: 5 JgfiSc * ti 3 * $ - ^<Z> MMfcR 
mffl-f&Z. ktc£ 9, h^/i/^/Pt^^^ 

[Bl] Bl (a) -01 (c) tt, r^|gP^O"^lffi 
[H2] H2 (a) -H2 (c) ft, Hi (c) ttl*fc< 

0 O 

[B31B3 (a),B3 (b) f4, mmmtmmm 

[04] B4tt, jSg^Bi^Jiir^bl^^iai 

[0 5 ] El 5 tt\ 2 4 8ty^- h/W#— flf«3t^*3 
[B61B6 (a) ttK»WJtl«<o&v^«it<oaitES:* 

-T0-C&9, iaa (b) f*0 6< (a) ^a£«^)S4t^«o 

[0 7] 0 7 (a) fi^^WBSJhR^fcSfflfafi^ffitR 

S:*-ria-es>t), 07 (b) f±H7 (a) ^ifi^sw 
[08] 08 (a) temimmta-mmmtfribmz) 

8 ( b ) f*0 8 ( a ) <D&&L<DR!tt^<0 '>;^^>3 



(9) WfflSpl 0- 9 2 7 4 0. 

/<5 

[0 9] B9(j:IM^^ H»i:OH«Sr^ 
EB. 

[0 10] 010 (a) teMicrascan 1 1 coflaWS*TAPEX 
-Ei/^ (Eo ) 

3 ^«)fe"*S:*-J-H-efc 9 , 0 10 ( b ) (10 l 0 

(a ) cov^ ^ >/g vK:/B^fcffi;R&7j*-f-ig 0 

10 [01 1] 0 1 1 (a) fiMicrascan I I^PflWiStAPEX 

-Ei/^ h (om^m ( eo ) s: ^ y = ^»ffc«j*K£>ff 

V;ai/-Va ^^feSSTTn-ra-efc 9 , 011 ( b ) 
fc£0 1 1 (a ) (OVS ^ u-Vg ^fcfflv>fcS*ESr^-f 

0o 

[012] 012 ( a ) teNSR-S201A ©||H4t**tAPEX-E 

b(Dm&m (Eo ) Srv^y a^Bftfb»JEtE^ffS 
20 t99ty^-h /KO*«IR4tl»itBIS-C?«B Lfc u v^^ 
h<DJ5 It*- ^— Lfci/^ ^. >- 
©IS*Sr*-t-BI-Cfe 9 , 012 ( b ) ttH 1 2 ( a ) <o 

[0 1 3 ] Bl3tt7 8 5ty^- h/u/^^v-y n >-j^§ 

{btt£K, 9 01- y h/uff<o#«E4tBSit«, 8 5 

0-3 0 0t;^ - H/KOV^tt^cOffSOAPEX-EUv^ 
^ h^bJ«S**(ifi«l^»b"C. Micrascan ll<0»|i»c 
<t 9«*B/<fttj»i:<oraBI= 250/30 o^y I> 

ia l, ««Wfci»«tjii3ebfc*g*ar*-#-ia„ 

[0 1 4 ] 0 1 4 ( a ) , 014 ( b ) fi, 6 10t; 
^— h/I^J?COAPEX-E, 014 (c) , 014 (d) tt, 
8 5 0ty^~ |>/!W¥<DAPEX-E£ffiV^ ^l*M/^lftlJ£ 

raisin 2 5 0/3 0 ot;y- h/uo^^— ^ (550 

n -5 ^ti^etKo m m s e m ic i ^> ^ Ko 
[0 1 5 ] 0 1 5 ( a ) 75^0 15 ( g ) y y 

40 - h W&'*9 — Vti?3g(D»fEOlgtlfl&0o 

[0 16] 0 ! 6 tt, * l/tfTsTls ■ ^ y 1M K • 
h««. 4 h^»^#«KW8SU:I!t, 6 10 

t/y - h/uff<^APEX-E^brii5Wifii:, ^ v^^^V- 

RitBSltlR. 8 5 0t/y- h/^ff<0APEX-E)5>&!*S« 
it(7)#^^ov^r. u^-x hffSrJUK ts: fc^«t 9 y 

-Y—tfttf) h^^^^^S EMPJaE^J; 9^H-efc5„ 

[017] 01 7tt, - Tify-y-^ k ■ 



-9- 



(10) 



«M»¥l 0- 9 2 7 4 0 



17 

•TS /H¥<BAPEX-Ea> b liJc 5 Wifi t . 9lsy**r^ 

[Ei i 8 ] ei i 8 tt, v- y 3 >^-fb^ffite\ 9 9t;^ 

IIHS^(b^5«ie(D#>«f»Co(/^T. NSR-S201 A 

/uffi<D«Mss:inHR (3 5oty^-h;KDt o y ^) i^n 
[0 i9] h i 9 fi, 7oot/^~ vwnmw-<v^y 

«!, 6i0t;^-h /u^fiSffcoAPEX-Ea* b n3c 5 ft?iffi 
4: , 7 0 0ty^-h /MPJBfff <£> y 3 >m\YMn. 9 0 

h/^^j?^APEX-E^^^5W^cO#^tcoV^T. y y 
'/yyA- NtfeI3tf3 0 o^y y- 1^) £^5^ 

y y hsft-yUcO^o-fe;*!^ K£&lt*3LT^i-0 o 
.[0 2 0] 0 2 Oil, 5 5 0t/^ - bswmmwis!) 

BSifcJK t b I* 6 til jftt * 5 0 0t/^-l> /KOJBSff 
COAPEX-E, 6 10t/^ - h/KE»BH¥<£>APEX-E. 8 5 0 
1-S y- h/^^II^IIp:oAPEX-E(7n>T^/J^ffl^^^itfc 

*-&t*3*t5 3 o o^y y- hffi«L^BI 

[0 2 1 ] 0 2 1 tt, 5 5 0 1rj y — h/UcDKff <d v y 



/a 



coAPEX-E, 6 1 0^-y y- h/KOKffc^APEX-E, 8 5 0 
t/^- h/ucoBlff<OAPEX-E©v^TiX75^Srjffl*'&to^fc 

»^ic*3*ts 3 o o-rs y- h^^y^^ 

^^M^5«*WftKIkl»*S:*0, 
[022] 5 5 0t/^-|> /KPjRffcD > y a ^HMttt 

SIS t , 9 o ^ y y - h /Koi«»<o*rttiswB6jJ:i« t a> 

b*5«3t*U:, 022(a),022(b)tt, 50 

0 ^-y y - h/K^WffcOAPEX-E, 0 2 2 ( c ) . 0 2 2 
10 (b) tt, 6 10ty^ - h/KZ>»SflEc0APEX-E, 02 2 

(e) , 02 2 (f) tt, 8 5 0ty^-|>/WJlj?(/) 
APEX-E<OV^i**b^t»*^fe*fc*^<0«it^V^T. 
Uv^ h{Citt#3 OOt/y- h/W^i/y y b^—/U 

[0 23] 5 o o i-y y — h/uffcov' y a ^BtfbiaiB; 

Jjtk 6 1 0 -jrj y - h/UffcOAPEX^**bJ«5«it»k: 2 

ooty^-h /MH<o*SlSr 2 o o y y — b /koRUISS 
20 ( 4 o o y y - b /is<o tr >y ^) -t?***^;* 

Co^T, 02 3 (a) (iMicrascan II 

fl 023 (b) ityy 3y«ftfti:ft*t©*^KW 
p;5jJ:Mco^ s^^ts, 023 ( c ) fiiy y =1 >mit%o 
mm *^y^s # l fc /* y - n#/Rt k*5 v * t 

i oo-SE 

1 o 2"-^mw5±m, 

i.02a -yy 3 vg" 

50 1 0 2 b 

1 0 4- -U'v ? ^ K 
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